Pepper mildew resistance locus O interacts with pepper calmodulin and suppresses Xanthomonas AvrBsT-triggered cell death and defense responses.
Pepper CaMLO2 specifically interacts with CaCaM1 and translocates cytoplasmic CaCaM1 to the plasma membrane, leading to the suppression of Xanthomonas AvrBsT-triggered Ca (2+) influx, hypersensitive cell death and defense responses. Pathogen-induced cell death is closely linked with disease susceptibility and resistance in plants. Pepper (Capsicum annuum) mildew resistance locus O (CaMLO2) and calmodulin (CaCaM1) genes are required for disease-associated cell death and hypersensitive cell death, respectively. Here, we demonstrate that pathogen-responsive CaMLO2 interacts with CaCaM1 in yeast and in planta. Bimolecular fluorescence complementation and co-immunoprecipitation analyses confirm a specific interaction between CaMLO2 and CaCaM1 at the plasma membrane (PM) in plant cells. Subcellular localization analyses of CaCaM1 fused to green fluorescent protein reveals that treatment with Ca(2+) and co-expression with CaMLO2 induce translocation of cytosolic CaCaM1 to the PM where CaMLO2 is localized. Transient CaMLO2 expression negatively regulates CaCaM1 accumulation in Nicotiana benthamiana. Xanthomonas avrBsT-triggered Ca(2+) influx and hypersensitive cell death are disrupted by CaCaM1 and/or CaMLO2 expression. CaMLO2 silencing in pepper significantly enhances reactive oxygen species burst, cell death, and resistance responses to Xanthomonas campestris pv. vesicatoria Ds1 and Ds1 (avrBsT), which is accompanied by enhanced induction of CaCaM1, CaPR1 (PR-1), and CaPO2 (peroxidase). These results suggest that CaMLO2 interacts with CaCaM1 and suppresses AvrBsT-triggered cell death and defense responses.